Background: The appropriate nursing staff mix is imperative to the provision of quality care. Nurse staffing levels and staff mix vary from country to country, as well as between care settings. Understanding how staffing skill mix impacts patient, organizational, and financial outcomes is critical in order to allow policymakers and clinicians to make evidence-informed staffing decisions.
2003; Martsolf et al., 2014) , and improved collaborative practice (Latham et al., 2008) .
In Canada, each province and territory apart from Quebec requires a degree for RN licensure (CNA, 2017) . Specifically, in the province of Ontario, the educational requirement for RNs changed from diploma to degree in 2005 (Health Canada, 2006) . The educational change requiring a degree for RN licensure is leading to emerging evidence indicating that RNs with a baccalaureate degree are improving the outcomes of patients, ultimately providing insight into the tremendous value of the baccalaureate-prepared RNs in health care (Blegen, Goode, Park, Vaughn, & Spetz, 2013; Cho et al., 2015; CNA, 2017) . This paper reports on the methodology used to create an electronic database of studies exploring the effectiveness of RNs on clinical and patient outcomes, organizational and nurse outcomes, and financial outcomes. In addition, characteristics of the database are presented, such as the frequency of studies related to specific outcomes, along with its availability and functionality. The purpose of the database is to provide a free resource for researchers, policymakers, health administrators, and other users to access abstracts and bibliographic information of peer-reviewed evidence regarding the effectiveness of RN care or staffing. The database is available at https://rnao.ca/bpg/initiatives/RNEffectiveness.
Methodological development of the database followed a modified approach of the scoping review framework presented by Arksey and O'Malley (2005) , which involved identification of research questions, identification of relevant studies, study selection, charting the data, and finally collating and summarizing the data. In order to identify a breadth of relevant literature, broad research questions were first defined (Arksey & O'Malley, 2005) . The research questions guiding the literature searches included: What is the effectiveness of RNs in improving clinical and patient outcomes; organizational and nurse outcomes; and financial outcomes, when compared to other health workers, including other types of nurses and unregulated care providers, or the absence of nursing care?
METHODS

Search Strategy and Identification of Studies
Consistent with the framework presented by Arksey and O'Malley (2005) , literature searches were conducted to identify potential studies of interest. In collaboration with a Health Sciences Librarian, comprehensive literature searches were conducted for each research question within Cumulative Index for Nursing and Allied Health Literature (1981-2016) , Medline (1946 Medline ( -2016 , Cochrane Central Register of Controlled Trials (1991 Trials ( -2016 , and Cochrane Database of Systematic Reviews (2005 Reviews ( -2016 . Literature searches for each research question were conducted separately beginning from inception of the database, with end dates ranging between September and November of 2016. Key terms and subject headings relevant to each research question were combined with "Nursing Staff," "Register* Nurs*," "RN nurs*," and "RN staff*." Further details regarding search terms and dates of searches are provided in the online supplement outlining the Medline search strategy for each research question (Table S1 ). The Health Sciences Librarian translated the searches from Medline to the other selected databases. Eleven research studies were also submitted by senior nurse research leaders from their personal libraries; six of which related to clinical and patient outcomes, two related to organizational and nurse outcomes, and three related to financial outcomes. The articles were added to the total yield of records for title and abstract screening for each research question. The articles underwent the same screening procedure as all other records.
For each research question, search strategies were first piloted in Medline to determine if studies that met the inclusion criteria were captured, or if further refinement was required (Arksey & O'Malley, 2005) . The Medline pilot search was sent by the Health Sciences Librarian to the research team. A review of the first 200 records was conducted by two researchers. If literature meeting the inclusion criteria was not found, the search strategy was refined in collaboration with the Health Sciences Librarian. Once a satisfactory search strategy was established in Medline and studies were obtained meeting the inclusion criteria, the Health Sciences Librarian proceeded to complete the searches in the remaining three databases.
Inclusion of Studies
Inclusion criteria for the studies within the RN effectiveness database consisted of peer-reviewed literature focused on RN care, staffing levels, or staff mix, published in English. No restrictions were placed regarding health-care discipline, setting, sector, or patient/client population. International literature of any research study design (e.g., qualitative, quantitative, mixed methods, reviews) was also eligible for inclusion. In order to determine whether studies truly measured the effectiveness of RNs, they were required to include a comparator to RN care or staffing. A comparator was defined as another type of nurse, another health worker (regulated or nonregulated), or the absence of RN care. Studies were excluded if they were not research studies (e.g., commentaries, newspaper articles, conference proceedings, editorials), focused only minimally on RN care or staffing, did not include a comparator, were not published in English, or were not retrievable electronically.
Study Selection
Following literature searches, articles were then assessed for inclusion in stages (Arksey & O'Malley, 2005) . EndNote reference management software was used to store and screen search results. In order to obtain relevant studies from the total yield of records, abstracts were first screened electronically using EndNote's advanced search function. Electronic screening allowed for studies specific to RNs to be brought forward for subsequent manual title and abstract screening. Electronic screening also facilitated the screening process in filtering out many records that were not research studies, along with studies that were not relevant to the database. searching for preselected keywords within abstracts. Keywords used for electronic screening included: "Registered nurse," "RN,", "BScN," "BSN," "baccalaureate," and "bachelor*." In addition, authors well-researched and well known in the field were identified by a senior nurse research leader and content expert. The author's names were searched in addition to the keywords. Following electronic screening, studies were then manually screened by two reviewers, such that the total number of studies was divided into two sections, and one reviewer screened each section. Decisions were made on whether studies were included, excluded, or pulled forward to full-text relevance review based upon the preidentified inclusion and exclusion criteria.
Full-text review of a subset of studies was required due to lack of abstract, presence of conflicting or neutral results, or uncertainty regarding type of nurse, presence of comparator, or type of outcome measured. Full-text studies were reviewed for relevance by a single reviewer, in which the number of studies was divided into two sections, and one reviewer screened each section. After full-text review, studies were either included or excluded from the database. Figure 1 visually depicts the article review process and reasons for exclusion. Reasons for exclusion during full-text relevance review were when articles were not research studies, focused only minimally on RN care or staffing, did not include a comparator, were not published in English, or were not retrievable electronically.
Creation and Organization of Database
In constructing the database, the research team considered ways in which it could be presented and structured in a meaningful way for users. EndNote was chosen as it is a well-known reference management program used by the organization that created the database. EndNote libraries are easy to share and possess an uncomplicated search function. Furthermore, a free 30 day downloadable trial is available from the publisher website, facilitating access for organizations and individuals who do not have a purchased license. In addition to housing the database in an EndNote library, a reference list of all articles organized by research question (i.e., clinical and patient outcomes, organizational and nurse outcomes, and financial outcomes) was made available as a downloadable PDF file on the website. The PDF file can be used by those who do not wish to trial or purchase EndNote.
In order to enhance database utility, the research team decided that articles would be organized by research question, or outcome measured in relation to RN effectiveness. Therefore, the included studies were organized into groups within the EndNote database according to clinical and patient outcomes, organizational and nurse-related outcomes, and financial outcomes. It was also important to highlight articles noted to demonstrate conflicting and neutral outcomes for users. Therefore, within the three categories, studies that demonstrated conflicting or neutral outcomes were placed within separate folders. Figure 2 provides a visual depiction of how the database is organized, including the groups and corresponding folders on the left-hand side of the graphic.
High-Level Outcome Analysis
Major outcomes amongst the studies demonstrating positive results were identified by searching for keywords utilizing EndNote's advanced search function. Keywords were identified by reviewing 53 nursing Best Practice Guidelines (BPG) published by the organization that developed the database. These BPGs covered a range of clinical and healthy work environment topics, ranging from the assessment and management of pressure injuries to establishing therapeutic relationships and managing nurse fatigue. The Evaluation and Monitoring charts and Glossaries of the BPGs were reviewed for key indicators to search within the database. In addition to outcomes identified from the BPGs, additional high-level outcomes noted by the reviewers during the screening process were also captured. This involved discussion between reviewers to identify common outcomes, searching for relevant keywords within the database, and noting the frequency count of returned articles.
Studies noted to demonstrate conflicting or neutral results from title and abstract screening were pulled forward to fulltext relevance review. Conflicting results were present when a study found RNs were not effective, while neutral results were present when RNs were shown to be neither more nor less effective than the comparator. An additional review of conflicting or neutral results was conducted to compare and contrast with the positive results for those outcomes. Data extraction from these studies was completed by Masters-prepared nurse researchers into standardized tables that identified outcomes measured within the study, comparators, and main findings in relation to RN effectiveness. This is consistent with the "charting the data" step in Arksey and O'Malley's (2005) framework, in which key information from studies is documented. However, this step was modified for the purposes of creating the database, as data extraction was completed for studies noted to demonstrate conflicting or neutral results only. Major themes amongst the conflicting and neutral studies were identified collaboratively by the research team through discussion, review, and synthesis of data from the tables.
RESULTS
A total of 96,545 abstracts were obtained from three literature searches, with 90,341 remaining after duplicates were removed. An additional 11 hand-searched studies were also submitted, resulting in a combined total of 90,352 records. After electronic screening, a total of 15,061 records remained for title and abstract screening. The records were manually screened, after which 14,049 were excluded based on the predetermined exclusion criteria. Four-hundred and seventy records were included in the database directly from title and abstract screening, while 542 records were pulled forward to full-text relevance review. After full-text review, an additional 156 studies were included. Overall, a total of 626 abstracts were included within the database after title and abstract screening and as-needed full-text relevance review for the 
Overview of Database Contents
Overall, organizational and nurse-related outcomes represented the largest category in the database, with 265 studies. results (2%). This category explored outcomes such as cost benefit, cost savings, and economic impact of RN care and staffing. Analysis of the positive outcome studies within the three categories allowed for determination of the frequency of specific outcomes that were present within the database. Literature searches for each research question began at the inception of the database and extended over the past 70 years. Despite searching back that far, the earliest published study that met the inclusion criteria for the database was from 1973. The title of the database reflects the process of reviewing literature from the last 70 years. When included studies were sorted by decade of publication, a rising trend in publication on the topic of RN care, staffing level, and staffing mix is present. Over a span of 26 years from 1973 to 1999, there were only 121 studies published. In contrast, between 2000 and 2009, 254 studies were published. This upward trend has continued into the present decade. Between 2010 and 2016, a total of 275 studies were published, which surpasses the total from the previous decade. Figure 3 represents this trend graphically, by depicting the number of studies arranged by decade of publication.
Key Findings
The final step in the scoping review framework involves synthesizing and reporting findings regarding the distributions, characteristics, and key thematic findings of the studies in a narrative format (Arksey & O'Malley, 2005) . For the purposes of the database development project, this step was also modified. A thematic analysis and synthesis not completed, as the purpose of the project was to create a database of evidence that users can access to obtain literature for their own needs. The findings, that is, the included studies, were therefore compiled into the database itself as a final product. Further, through keyword searching, high-level outcome analysis was conducted to identify major outcomes captured within the database.
The positive outcomes that were present most frequently within the database for clinical and patient outcomes included decreased mortality (n = 57 studies, 9%), increased quality of care (n = 34 studies, 5%), decreased ulcers (n = 33 studies, 5%), decreased infections (n = 32 studies, 5%), and decreased length of stay (n = 21 studies, 3%). The positive outcomes present most frequently amongst the organizational and nurse outcomes included increased organizational safety (n = 39 studies, 6%), decreased turnover (n = 34 studies, 5%), increased job satisfaction (n = 29 studies, 5%), increased retention (n = 29 studies, 5%), and decreased adverse events (n = 27 studies, 4%). Finally, positive financial outcomes included topics such as cost savings (n = 10 studies, 2%), cost effectiveness (n = 8 studies, 1%), and economic or cost benefit (n = 2 studies, 0.3%). Table 1 provides detailed information on a subset of outcomes searched within the database and the corresponding number of studies. This is not a comprehensive list of every outcome measured by the studies within the database.
Of the total 626 studies in the database, 30 demonstrated conflicting or neutral outcomes in relation to RN effectiveness. Although the number of studies in this category is small, representing less than 5% (4.8%) of the total number of Figure 3 . Number of studies included in the RN effectiveness database arranged by decade of publication. studies in the database, these studies were flagged in order to express that not all studies demonstrated positive outcomes. Reviews are subject to risk of publication bias when studies are not included due to lack of statistically significant results or negative results (Guyatt et al., 2011) . Inclusion of both positive, along with conflicting and neutral outcome studies, speaks to the robust nature of this database development project through the minimization of publication bias.
DISCUSSION
Availability of Database
A database with studies exploring the effectiveness of RNs on patient and clinical outcomes, organizational and nurse outcomes, and financial outcomes was created. The database is free and publicly available as a PDF Reference List and an EndNote file, which can be accessed at this web link: https:// rnao.ca/bpg/initiatives/RNEffectiveness. Within the EndNote 1970-1979 1980-1989 1990-1999 2000-2009 2010-2016 Number of RN effecƟveness arƟcles published by decade
Number of arƟcles Year database, it is possible for users to utilize the advanced search function to locate studies relevant to a specific topic or author of interest. The studies are also organized into groups by three broad outcomes, (patient and clinical outcomes, organizational and nurse outcomes, and financial outcomes), increasing both its functionality and usability depending on the topic area of interest of the user. The database includes only the abstracts of the included studies. In order to make fully informed decisions regarding the importance and meaning of the included studies, users are encouraged to access the full text and assess the strength and rigor of the studies as needed.
Functionality of Database and Policy Implications
The database houses evidence demonstrating that RN staffing and appropriate staff mix are important factors in the provision of safe, high-quality, and cost-effective patient care across a variety of care settings (Kane, Shamliyan, Mueller, Duval, & Wilt, 2007; Yakusheva, Lindrooth, & Weiss, 2014 , 2014) . Health administrators may be interested in retrieving evidence that explores the impacts of RN staffing changes in the context of longterm care homes, in order to make evidence-informed policy changes at an organizational level. A simple search for "longterm care" within the database using EndNote's search function would yield articles that discuss the effectiveness of RNs in long-term care. Dorr, Horn, and Smout (2005) reported that, increasing RNs on staff demonstrated cost savings by means of decreasing incidence of costly adverse resident outcomes. Similarly, Kim, Kovner, Harrington, Greene, and Mezey (2009) found that increased RN staffing levels was related to decreased nursing home deficiencies, and ultimately increased quality of resident care. Ultimately, determining the appropriate staffing skill mix is context dependent. Health workers of various disciplines and levels of education and training have a place within health care. Many factors influence which health workers are suitable for a specific health-care setting. In recognizing the knowledge base, skill set, and scope of practice of each member of the health-care team, appropriate decisions can be made in regard to effective staffing practices and skill mix. The RN effectiveness database can be used as a tool to support this process.
The database also represents a useful tool for the Registered Nurses' Association of Ontario. The Research Department at this not-for-profit nursing organization created the database as a tool for the Policy Department. The database was meant to be a resource that policy staff could also utilize as a quick and efficient way to find relevant literature to support policy initiatives. By means of the database, policy staff can conduct a search on a particular topic area, in order to find articles that can be used as evidence in policy statements, briefing notes, and letters to politicians. The collaborative efforts between the Research and Policy Departments in creation of the database frees time for policy staff to advocate matters that affect RNs and the public, as they will not be required to conduct their own scoping reviews. Furthermore, other organizations exist that house both Research and Policy Departments. The efforts conducted for this project can act as a model for other similar organizations who wish to marry research and policy, and strive to advocate for evidence-informed policy.
Limitations
Due to the electronic screening step prior to title and abstract screening, it is possible that studies relevant to the database may have been missed if they did not specifically include the keywords searched within the title or abstract of the study. To mitigate this, hand-searched studies from experts in the field were accepted. Additionally, the benefit of including the electronic screening step in developing the database is that, while specificity may not be high in that potentially relevant studies may have been excluded; there is high sensitivity within the database, meaning that studies within the database are focused on the effectiveness of RNs.
Full-text review was conducted for only a subset of studies within the database when it was necessary to confirm inclusion within the database. Therefore, there exists a margin of error in regard to the type and relevance of included studies, particularly in relation to those that were not reviewed in full text. Reviewers used their judgment and knowledge to ensure the included studies were research studies and relevant to RN effectiveness database. However, it is important for users to access full-text versions of the studies to ensure that they are applicable to their own needs.
Implications for Future Research
As demonstrated by the rising trend in research on the topic of RN effectiveness, it is clear that this represents a growing area of interest amongst researchers. The RN effectiveness database represents an impactful tool to identify areas for future research. Researchers wishing to pursue further exploration of RN effectiveness may search the database for topics of interest. If relevant studies are not retrieved, outcomes are conflicting, or quality of studies is low, this may represent an area in which further exploration is needed. Furthermore, whilst the inclusion criteria and literature search was broad, with the intention of including literature in all health-care settings and sectors, it was found that there was minimal evidence exploring the concept of RN effectiveness outside of hospitals and institutions such as long-term care homes. For example, keyword searching indicates that there are limited numbers of studies exploring RN effectiveness in the context of public health, community, or remote settings. This may also represent an avenue for further research.
The database itself also represents an avenue in which secondary analysis may be conducted. Internationally and over time, the educational and certification requirements to become an RN are varied (Deng, 2015) . It is only since 2005 that it became mandatory for RNs to have a Bachelor of Science in Nursing degree in all provinces and territories except Quebec (Health Canada, 2006) . Researchers wishing to engage in further analysis may wish to explore potential global trends that exist, and how certification and educational requirements that vary between countries may impact various health-care outcomes.
CONCLUSIONS
This scoping review was conducted to create a free and publicly available database on 70 Years of RN effectiveness (https://rnao.ca/bpg/initiatives/RNEffectiveness). This database will be updated periodically by the Registered Nurses' Association of Ontario, to ensure its comprehensiveness is maintained. The database will serve as a resource to support not only the Registered Nurses' Association of Ontario, but clinicians, policymakers, researchers, and health administrators on a global scale. The database will allow users to have access to the evidence regarding RN effectiveness, thus allowing them to make informed decisions regarding effective RN staffing levels and staffing mix in various care settings and sectors. WVN 
LINKING EVIDENCE TO ACTION
